INTRODUCTION
Mouse embryonic stem (ES) cells in culture can differentiate into precursor cells committed to many lineages (Martin, 1981; Doetschman et al., 1985; Robertson, 1987) . We have previously defined culture conditions favorable for the differentiation of ES cells into hemat0poietic cells including lymphoidlike cells at a stage equivalent to those found in fetal liver at days 10 to 14 after fertilization. These hematopoietic precursors are located in cupshaped structures found in some embryoid bodies; we call such embryoid bodies "ES fetuses." Furthermore, using retroviruses and lymphokines, we established cell lines containing mixed populations of hematopoietic precursor cells (Chen, 1992 tion into sublethally irradiated F1 mice .
When single-cell suspensions obtained by mechanical disruption of ES fetuses were injected into immuno-incompetent SCID mice, the mice died within 2 days. Intraperitoneal Table 2. in most experiments, sIg /, B220 mature B cells were present, as well as GP-76 pre-B cells (Strasser, 1988 (Ozato et al., 1980) . mAb GP-76 (Strasser, 1988) , B220 (Coffman and Weissman, 1981; Kincade et al., 1981) , Mac-1 (Springer et al., 1979) , a[TCR (Kubo et al., 1989) , CD4 (Wilde et al., 1983) , CD8 (Ledbetter and Herzenberg, 1979 Boehmer, 1990; von Boehmer and Rajewsky, 1993) . Because there was a quantitative increase of T cells of host origin after ES fetus implantation, the implant seemed to also function as a thymus for extrinsic host cells.
Quo Vadis? As we were able to obtain cells of various lineages at relatively high frequencies after implantation of the cystic embryoid bodies that we call ES fetuses, it might be possible to also obtain untransformed, committed lineage-specific stem cells for many purposes. This would provide us with a way to dissect the development of lineage-specific stem cells. In addition, such a study could have practical applications in understanding some complications that occur during the repopulation of immunodeficient mice with transferred lymphocytes from embryonic sources.
Because the time needed for one experiment of in vitro formation of ES fetus and in vivo differentiation to mature lymphoid or myeloid cells is 7 weeks, the method described in this study may serve as a shortcut for studying the expression of lymphoidspecific genes in both embryonic and adult stages after mutation or transfection of genes in ES cells (Chen et al., manuscript in preparation) .
MATERIALS AND METHODS
Culture of ES Cells and the Differentiation of Embryoid Bodies Male ES cells (ES-D3) (Doetschman et al., 1985; Gossler et al., 1986) (Chen, 1992 (Doetschman et al., 1985; Robertson, 1987) . At the same time or slightly after the appearance of cardiac muscle and blood islands, some cystic embryoid bodies developed a cup-shaped structure containing lumphoidlike cells Immunofluorescence was evaluated by flow cytometry. Gating of lymphocytes was performed according to the FACS Lysis II program as described in detail in the manual by Becton-Dickinson; a similar gating method has been previously used by Chen (1992) . The standard deviation of values in Tables 1  and 2 was 2%.
